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PREFACE 


This document is the Product Maintenance Manual (PMM) for the Wang 
2110A Terminal. The manual is organized in :iccordance with Customer Engi- 
neering Technical Documentation’s approved PMM outline. The scope of this 
manual reflects the type of maintenance philosophy selected for this product. 


The purpose of this manual is to provide the Wang-trained Customer Engineer 
(CE) with sufficient instructions to operate, troubleshoot, and repair the 
2110A Terminal. The manual will be updated on a regular schedule or as 


necessary. Such updates will be published either as Publication Update Bulle- 
tins (PUBs) or as full revisions. 


First Edition (October, 1986) 


Use of the material in this document is authorized only for the purpose stated 
In the Preface, above. 


© Copyright 1986, Wang Laboratories, Inc. 
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INTRODUCTION 


1 1 Scope and Purpose 


This Produst Maintenance Manual 
contains installation, operation, trou- 
bleshooting, and repair information for 
the 2110A Terminal, a low cost termi- 
na! designed for data entry use. “his 
te: minal is designed to be used with 
both Wang and non-Wang systems. 
This manual also contains a functional 
description of the 2110A and an illus- 
trated breakdown of field-replaceable 
parts. 


The purpose of the manual !s to pro- 
vide Customer Engineering personnel 
with the information necessary to 
install, troubleshoot, and repair the 
2110A Terminal in the field. 
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INTRODUCTION 


1 2 Organization and Layout 


This manual is divided into 12 sections 
numbered 1 through 12. Each section 
describes a separate maintenance 
Subject and is arranged to minimize 
references to other sections. Refer- 
encing to other sections is made by 
means of an arrow (®) followed by the 
section being referenced. Also, all or 
most of the information pertaining to a 
Specific task is located on a single or 
double frame. Each frame in turn con- 
tains illustrations, numbered steps, 
and/or text describing the individual 
steps required to accomplish each 
task. Each section is preceded by the 
section number and a section table of 
contents. The sections and the corre- 
Sponding frames are arranged in 
numerical sequence from left-to-right 
and from top-to-bottom on the individ- 
ual fiche cards. 
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IDENTIFICATION 


2.1 Major Assemblies 


14 inch display 


Monitor, 


Keyboard, 105 key 
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74%-1740 


IDENTIFICATION 


22 Monitor Major Parts 


Electronics PCB 
Monitor Power 
Supply PCB 


Monitor High 
Voltage PCB 
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IDENTIFICATION 


23 Keyboard Major Parts 


720 Keyboard, 105 Key 
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SECTION 3 
CONTROLS AND INDICATORS 
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3.1 


CONTROLS FND 


Operator Controls 


INDICATORS 


ae -- oboe a 


3.1.1 Keyboard Operator Controls 


Item 
1 


741-1740 


Name Type and Function 


Tilt Adjust _ 3-Position tilt adjustment; pull out and turn 
knob clockwise or counterclockwise to either 
raise of lower keyboard. 


@ END 
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CONTROLS AND INDICATORS 


3.1 Operator Controls 


3.1.2 Monitor Operator Controls 


NN 
Item Name Type and Function 
1 Power On/Off Switch Potentiometer Type Control; Power On/Off. 
o Brightness Potentiometer Type Control: Adjusts 


desired Monitor display brightness. 


3 Contrast Potentiometer Type Control: Adjusts 
desired Monitor display contrast. 


@ NEXT 
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<7 CONTROLS AND INDICATORS 


Operator Controls 


3.1.2 Monitor Operator Controls 


Item Name Type and Function 
4 Operating Voltage Slider Switch; Selects Operating Voltage of 
Select 115 Vac or 230 Vac. 


@ END 
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CONTROLS AND INDICATORS 


3.2 Keyboard Indicators 


Item Name Type and Function 


1 Help LED; Responds to a variety of LED control 
commands for message signalling and gen- 
eral purpose applications. 


rad shift (LOCK) LED; Indicates keyboard is in shift or caps 
lock mode. 

3 Num Lock LED; Indicates IBM ‘NUM LOCK’ condition. 

® END 
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OPERATION 


GP Turn Monitor 


Power-On 
Switch to Qn 
(1) or clockwise 
direction. 


Power-up. 
e B.LT. 


diagnostic is 
executed 
resulting in a 
normal 
Operating 
display or 
B.I.T. error 
code (6.3.1). 


Check 
Minitor 
brightness 
and adjust. 


Check 
Monitor 
contrast 
and adjust. 


@ END 
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“io Power-down Procedure 


@ Turn Monitor 
Power-On 
Switch to 
OFF (OQ) or 
counterclock- 
wise direction. 


O 
@ 


@ END 
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PREVENTIVE MAINTENANCE 


.1 MATERIALS REQUIRED 


The CE tool kit and a DVM are 
required to perform preventive main- 
tenance on the 2110A Terminal. 
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PREVENTIVE MAINTENANCE 


5 .2 PM SCHEDULE 


Preventive maintenance should be per- 
formed on a regular Semi-annual basis 
to help prevent degradation and work- 
Station equipment failures. 
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PREVENTIVE 


.3 CLEANING 


MAINTENANCE 


Exterior Cleaning: 


@ Remove dust from exterior with 
clean cloth and vacuum. 


© Dust keyboard with a soft-bristled 
brush. 


3 Clean the Monitor cover and screen 
using a good quality glass cleaner 
and a soft lint-free cloth. 
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PREVENTIVE MAINTENANCE 


.4 ADJUSTMENTS 


Mechanical: None Required. 


Electrical: None Required. 
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6.1 Tools and Equipment 


Tools and equipment required to 
troubleshoot the 2110A Terminal 
consist of the standard C.E. Tool Kit 


and a DVM 
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Troubleshooting Flowcharts 


Power-Up Procedure 


Replace 
Monitor 


Power Off 
Check & Correct Item 

1. Check AC Power 

2. Check AC Outlet 

3. Check 115/230V Switch 
4. Check Keyboard Cable 
5 
6 
op 


. Check Monitor AC Cable 
. Check System Cables 


Vee | : Check Gn/Off Switcn Vise 
Ffower On 
Bit N° [7 Bower Off, 
Passes (Wait 15 Sec.) passes 
? Power On 
Yes 
Raster Yes Replace 
, Alignment 
Distorted | Monitor 
Needed 


? 


No 


Check Keyboard 
Connection or 
Replace Keyboard 


Terminal No 


Operational 
? 
Yes 


End 
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“Raster Yes 


~, Present 


Check /Adjust 
Brightness 
& Contrast 


‘Raster 


Present 
N09 


Power Off, 
(Wait 15 Sec.}) 
Power On 


Yes 
) Starts 


@ END 
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63 Power-up Diagnostic 


OOTIN 


6.3.1 Power-Up Diagnostic Self-Test (Sheet 1 of 2) 


The 2110A completes the self-test 
as part of the terminal power-up pro- 
cedure. The B.I.T. is resident in an 
eprom chip located on the Electronics 
PCB, and Is run each time the unit is 
powered-up. When the terminal com- 
pletes the self-test, the screen Is 
cleared, and the cursor is displayed at 
HOME position. When a power-up 
test failure occurs, the failed test 
function is identified on the CRT 
screen as a component failure loca- 
tion. At the same time, a CRT screen 
error message is displayed, and the 
keyboard beeps an audio tone. Alter- 
native methods of identifying self-test 
failures are further described. Individ- 
ual power-up self-test functional fail- 
ures and associated error messages 
are described below. 


Program PROM Checksum 
Vertficatiton 


A program PROM checksum Is gener- 
ated and compared. The 2110A Pro- 
gram PROM checksum Is adjusted by 
placing an offset byte value in an 
unused memory location, which will 
read a checksum LSB of ‘OO. The 
checksum comparison failure mes- 
Sage displayed is: U4/ Failure. This 
message IS accompanied by two (2) 
beeps on the Keyboard bell. 


System RAM Vertfication 


The operation of the system RAM 
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memory element designated as U45, 
IS evaluated via Read/Write data 
testing. The error message displayed 
is: U45 Failure. This message is 
accompanied by three (3) beeps on 
the Keyboard bell. 


System RAM Vertfication 


The operation of the system RAM 
memory element designated as U46, 
is evaluated via Read/Write data 
testing. The error message displayed 
is: U46 Failure. This message is 
accompanied by four (4) beeps on the 
Keyboard bell. 


Display RAM Vertfication 


The operation of the character display 
RAM memory element designated as 
U50, is evaluated via Read/Write 
data testing. The errar message dis- 
played is : USO Failure. This message 
IS accompanied by five (5) beeps on 
the Keyboard bell. 


Attribute RAM Verification 


The operation of the character attri- 
bute display RAM memory element 
designated as U4Q, is evaluated via 
Read/Write data testing. The eror 
message displayed is: U49 Failure. 
This message is accompanied by six 
(6G) beeps on the Keyboard bell. 


» NEXT 
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6.3 Power-up Diagnostic 


6.3.1 Power-Up Diagnostic Self-Test (Sheet 2 of 2) 


Internal Character Generator 
RAM Vertfication 


The operation of the RAM memory 
element associated with the host 
downloadable character sets, Is eval- 
uated via Read/Write data testing. 
The error message displayed is: U5S1 
Failure. This message is accompanied 
by seven (7) beeps on the Keyboard 
bell. 


Non-Volatile Memory Vertfication 


The operation of the non-volatile RAM 
element associated with the terminal 
SETUP mode, is evaluated via Read/ 
Write data testing. The error mes- 
Sage displayed is: U36 Failure. This 
message is accompanied bv eight (8) 
beeps on the Keyboard bell. 


Communications DUART 
Vertfication 


The communication DUART compo- 
nent associated with the terminals 
MAIN and AUX ports, is verified in 
the following munner: Read/Write 
access to DUART control registers 
MRAO, MRA1, MRBO, and MRB71 is 
checked. The error message displayed 
is: Uso Failure. This message is 
accompanied by nine (9) beeps on the 
Keyboard bell. 
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CRT Controller Vertfication 


The terminal CRT Controller device is 
evaluated via Read/Write access to 
the cursor position register. The 
error message displayed is: U26 Fail- 
ure. This message is accompanied by 
ten (10) beeps on the Keyboard bell. 


Keyboard Vertfication 


and keyboard interface nardware, | 
verified via a terminal transmitted 
‘Spec/Code Revision Level Query: 
(X'O9') to the 720 Keyboard. If the 
keyboard fails to respond within 150 
ms, or if the response format is incor- 
rect, the error message displayed is: 
K.B. Failure (Screen display: inverse 
video}. 


@ END 
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6.4 Terminal Diagnostic 


6.4.1 Terminal Test Functions Mode (Sheet 1 of 3) 


To access Terminal Diagnostic Func- 
tions mode, enter Terminal SETUP 
Mode, then select either 2110 or 
2110A operating mode. To access 
shied self-test Diagnostic mode, 

type key 
CTRL+2ND+HOME. When Self-test 
mode is selected, the following menu 
iS displayed: 
** V2110A V.X ** 

Align 

Reverse 


132 
Burn-in 
Exit 


OOnNMOOoAWNM—O 
ep) 
©) 
s 
0 


NOTE 


Individual test functions are selected 
via keystrokes on the numeric keypad 
only. To access a particular test, key 
the number corresponding to test 
referred to in above list. In case test 
does not terminate or return to menu 
automatically, terminate test by typ- 
ing RETURN key on numeric keypad. 


sequence 
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Align: Enter ‘Align’ selftest function 
by keying ‘OU’ on numeric key- 
pad. Terminal displays Monitor 
Alignment Display using high 
intensity attribute. Keying 
RETURN, displays Monitor 
Alignment Display with normal 
intensity attribute enabled. 
Keying RETURN again, 
restores test selection menu. 


Reverse: Enter Reverse selftest 
function by keying ‘1° on 


numeric keynad. Tarminal! 


displays selftest selection 
menu with reverse video 
attribute enabled. Key 
RETURN key to terminate 
test, and restore test 
selection menu with normal 
attribute enabled. 


Dim: Enable the Dim (Screen Saver) 
Selftest function by keying ‘2’ 
on numeric keypad. This function 
displays selftest select menu at 
reduced intensity. Key RETURN 
to terminate test, and restore 
normal display intensity. 


Tx/Rx A: Eriter the first half of 
MAIN/AUX Tx/Rx selftest 
function, by keying ‘3° on 
numeric keypad. This test 
verifies function of input/ 
output pins on MAIN/AUX 


m» NEXT 
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TROUBLESHOOTING 


6.4.1 Terminal Test Functions Mode (Sheet 2 of 3} 


ports. Test requires loop- 
back connector attached 
between MAIN and AUX 
ports. Refer to loopback 
connector information 
below. Transmit/receive 
test results are displayed 
on left of menu selection 


tion enabled, display screen is 
filed with upper case ‘W 
characters. Screen scrolls 
continuously until test is 
exited. Key RETURN to termi- 
nate test and restore selftest 
menu. 


field, at test completion as = §Q: Enter 80 column character gen- 


either PASS or FAIL. 


TX/RX B: Enter the second naif of 
MAIN/AUX Tx/Rx selftest 
function, by keying ‘4° on 
numeric keypad. This test 
verifies function of both 
MAIN/AUX ports ability to 
transmit and receive data. 
All baud rates are checked 
as part of this test. Test 
requires loopback connec- 
tor attached between 
MAIN and AUX ports. 
Refer to loopback connec- 
tor information in Figure 1. 
Transmit/receive test 
results are displayed on 
left of menu selection field, 


erator and attribute selftest 
function, by keying 6 on numeric 
keypad. 80 column display mode 
IS enabied, and contents of Inter- 
nal Character Generator ROM 
with normal intensity attribute Is 
displayed. Balance of screen is 
filled with fields containing, upper 
case H characters displayed 
with various combinations of nor- 
mal intensity, underscore, 
reverse video, blinking, double 
width, and double width plus dou- 
ble height attributes. Key 
RETURN to enable inverse video 
Screen display attribute. Key 
RETURN again to restore normal 
screen display attribute, and 
selftest function selection menu. 


at test completion aS 1392: Enter 80 column character 


either PASS or FAIL. 


Scroll: Enter Scroll selftest function 
by keying ‘5’ on numeric key 
pad. With smooth scroll func- 
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generator and attribute self- 
test function, by keying ‘7° on 
numeric keypad. 132 column 
display mode is enabled, and 
contents of Internal Character 
Generator ROM with normal 
intensity attribute is displayed. 


@NEXT 
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6.4 Terminal Diagnostic 


6.4.1 Terminal Test Fuactions Mode (Sheet 3 of 3} 


Balance of screen is filled with 
fields containing, upper case -H' 
characters displayed with var- 
ious combinations of normal 
intensity, underscore, reverse 
video, blinking, double width, and 
double width plus double height 
attributes. Key RETURN to 
enable inverse video screen dis- 
play attribute. Key RETURN 
again to restore 80 column dis- 
play mode, and selftest function 
Selection menu. 


Burn-in: Enter Burn-in selftest func- 
tion by keying ‘8’ on numeric 
keypad. Terminal displays a 
block mode style cursor 
which increments continu- 
ously across and down the 
display screen. Cursor dis- 
play is enabled and disabled 
at 1/2 second intervals. 


Loopback Connector Wiring: 
Main Port Connector 


Pin 2 to AUX pin 3 
Pin 3 to AUX pin 2 
Pin 7 to AUX pin 7 
Pins 4, 5, & 6 tied together 


Pin 8, 12, 20, & 23 tied together 


CAUTION 


When Burn-in test is selected, and 
terminal is powered off prior to exit 
from selftest, burn-in test is 
reenabled when power is restored. 
Terminate Burn-in mode by keying 
RETURN on numeric keypad. Terminal 
restores and saves SETUP mode fac- 
tory defaults, and returns to selftest 
function selection menu, at power-up. 


Exit: Enter default selection by key- 
ing 9 on numeric keypad, as 
the normal means of exiting 
from terminal selftest mode. 
Keying ‘9° will restore terminal 
Operation to that stored in 
SETUP mode. 


Aux Port Connector 


Pin 2 to MAIN port pin 3 
Pin 3 to MAIN port pin 3 
Pin 7 to MAIN port pin 7 
Pins 4, 5, & 6 tied together 
Pins 8 & 20 tied together 


Figure 1% 
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@ END 
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REPAIR 
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REPAIR 


7.1 Tools and Equipment 


oe 


No special tools or te'st equipment are 
required to repair the 2110A Termi- 
nal. All necessary repair can be 
accomplished using the CE tool kit 
(WLIF7 26-9401). 
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2 Removal Procedures 


eT a eee OTS a RE 


REPAIR 


0 A NER OR EES, IE RSET TT Ge OSTEO APIO IFES IA A <I TT PTI I TELE, 


7.2.1 Moniter Base Removal 


GB Position Monitor 
on CRT Face. 


ne nee RD 


741-1740 


@) Depress Tabs 


@ END 


ATLL IN i iE STE IT SD A I i A TS TEE LSP EET ORAS SD STII hy Tees 


AD TN Lo 
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REPAIR 


dV 2 Removal Procedures 


7.e.&© Rear Cover Removal (Sheet 1 of 3) 


BB Power-off monitor and 


disconnect ac power cord WARNING 


Pee ee ae DO NOT TOUCH MONITOR/POWER 
a | SUPPLY PCB OR HIGH VOLTAGE 

Remove Monitor POWER SUPPLY PCB WHILE MONITOR 

Base (7.2.1). IS POWERED-UP. DANGEROUS 
VOLTAGES EXCEEDING 300 VOLTS DC 
ARE PRESENT WITHIN THE PCB'S. 
DISCONNECT AC CORD AND TURN ON/ 
OFF SWITCH TO OFF (0) BEFORE 
REMOVING MONITOR COVER FOR PCB 
REPLACEMENT OR ADJUSTMENT. 
ALLOW ONE MINUTE BEFORE 
REMOVING MONITOR/POWER SUPPLY 
OR HIGH VOLTAGE PCB’S. 


@® NEXT 
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7 REPAIR 
.2 Removal Procedures 


_— = 2 m8 DEERE PS Lt Mec <P Se peg PTR SES a PP IS 


7.2.2 Rear Cover Removal {Sheet 2 of 3) 


m® NEXT 
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REPAIR 


F2 Reinoval Procedures 


7.2.2 Rear Cover Removal (Sheet 3 of 3} 


CA 

<< 

a 
| 


@ Position rianitor 
; on CRI face and 
ae remove cover. 


oO 
0 
0209 


@ END 
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ADJUSTMENTS 
§.1 Tools and Equipment 


SAEED etter NF - Seem rage Rt TE TE OT RS TT ATL TD RET A 


8.1.1 Special Tools 


Use ory non-metallic tools when per- 
forming adjustments or alignments on 
2110A Terminal. 


Soa ee IE, CT CR FD 
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ADJUSTMENTS 


&? .2 Electrica! Adjustments 


8.2.1 Monitor PCB Alignment Procedure {1 of 9) 
GDP Remove Terminal Monitor Base 
(7.2.1). 


@} Remove Terminal Monitor Cover 
(7.2.2). 


€) Power-up Terminal Monitor (4.1). 
Allow Termnal to warm-up for five 
minutes before attempting 
adjustments. 


@) Adjust Brightness Control fully 
clockwise (4.1). 


G3 Select setup mode by keying 
SHIFT + CONTROL + HELP 
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ADJUSTMENTS 


8.2 Electrical Adjustments 


8.2.1 Monitor PCS Alignment Procedure {2 of 9) 


@ Select Self-test Diagnostic mode by 
keying CONTROL + 2ND + HOME 


@®NEXT 
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741-1740 


C2 Electrical Adjustments 


ADJUSTMENTS 


§.2.1 Monitor PCB Alignment Procedure {3 of 9} 


ie hala) 
1H ee 
MHHW 
Mh HMA 
LE lalalala) 
LE lalalalal 
HM HM 
Ylalalal 
whe HH 


4MMHHH 
MHHHH 
HHHHH 
HHH 
HHH 
HH MH 
MM HH 
MM HH 
HHH WM 


741-1749 


Jalibration Bloce Area 


Callpratioan Block Area 


HHHHHH AHHH 
HM MHHHHHAH 
HHHKHH HH WH 
AHHHHHKMHH 
YHHHHLAHHH 
MH MW HHH 
Hi: WHHMHHHH 
HHHHHHHH H's 
HHHHHHHHHH 


HHHHHHHH AH 
WHHHHWHRHR 
HHHHHHHHHM 
MHHHHHAHHH 
HHMHb CH HHH 
HHHHhHHHHH 
HHHHHHHHHH 
HHKHAK AHHH 
HHHHHHAHHW 


CLOEECEERCERCERCELEREELEREEC LEER EL FEEEC ECE EEE ELE CE EEE EEE EE CEES EERE ERFEERRCEFEEE 
DHMH MMMM KAMARA MM HMMM AMMA MH MMMM MMM ed rd 


Calibration Block Area 


Callobration Block Area 


Page 


HMMM 
HHAHM 
HRHHH 
HHHHH 
HHHHH 
HHHHH 
HHHHH 
HHHKH 
HHHHH 


WHWHHHWHAHHMMAMM HAMM MMH AMMMH HMM HRRMHAMHH HAM HAHAHAHA HHH YHA ARH HWA HMA 
LAK HRHHMHHAM HHP HHH AHH AKMHA HMA HAH HHH HR HW HW HAHAHAHA LHR RAH AHHH RAHA 
HHHHHHHHHMHM YHA AHHH HH MMH HHA HA HHH KH ARHHHHAW HE MHA MMH MAHA HHRMA MMMM 


MHHHH 
WHHHHH 
MHHHH 
HHHHH 
HHHHH 
HH AH 
HHHKH 
HHHHM 
HHHHH 


LHW AH} Hind HH MH HMA HW WHA HAHAHA HH HH MAHA AHA AHAR 
CEEEEFEEEEELE ECE ELECECECERCECEFEEEEEEECEEEEEE LEE CE EEEEEEEEEEEEEEEE CECE EEEEEEEEE 


7 Type number O followed by 


RETURN key to create 
following alignment display. 


& NEXT 


JUSTMENTS 


s 

Al ) 
_* - 

ae 


og .2 Electrical Adjustments 


rE 


8.2.1 Nionitor PGB Alignment Procedure (4 of 9) 


@ Adjust Sub-Brightness 
) control VR504 
clockwise until raster 
appears. 


@} Adjust Vertical Hold 
control VR401 
clockwise until screen 
begins to roll. Adjust 
control 
counterclockwise until 
Screen roll stops. 


m NEXT 
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ADJUSTMENTS 


82 Electrical Adjustments 


8.2.1 Monitor PCB Alignment Procedure (5 of 9) 


aoe eeemMoney 
a 


10) Adjust Horizontai Hold 
control VR50e 
clockwise until display 
screen !s distorted. 
Adjust control 
counterclockwise until 
distortion disappears. 


VNN NANA oo) 


Adjust Vertical Size 
control VR4Q02 for 
display height. Adjust 
control so top row to 
bottom row of E's Is 
6 1/e inches. 


@ vwv1v1 vwrv0vvvr 


at ome ee 
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8.2 Electrical Adjustments 


8.2.1 Monitor PCB Alignment Procedure (6 of 3) 


a 


Adjust Horizontal Width 
control L504 for centered 

4) screen display. Adjust control 
9 KS SO overall screen width from 
\ left-most H to right-most H 
is 9.1 inches. 


re eS 2 a 2 2 2 2 a a 


ee Ree eR Sree eR Ree ee Conve Ce MMC RRS Me RSM MEE DE Rec ER eRe ER RSEREC EE ESE OE ERS 08 Sone Ser eee MTe Tee eee oie 
. . 


be oe mend ne Dd D4 4 7G Od De be de ee oe 


wd od Pd oe oe P44 4 40d de Oe ve 4 Oe bg oe 


H4 oa od bend Lal da lelalalalanald LRekonolns 


sue Pe me Be fahakalalalalalalola) 4 Oe oe 
owe i) 4 ea ae a | “oe Arey Hod Od 1S ped Be be Tg bre get or ws we Arp, 4 oe oe 
oe md ba ene Od 04 04 Od Oa be 0d be Be be MM Od mt oa ne 


od og Oe Pd Oe 4 4 04 Hd 04 pa be Oe oe de heya 


m4 D4 04 od bg MAMMA Me Pd dt meg 


nd be ba be be At Lakekehalalataka! Pd OO be pe be 


PEO HO D4 4 1G 4 04 04 1d Od Hd be Bd Da Em be Pe be Ode bd od a DOL Dd od Pm Pd Pd Og 0d Dd Od gd Od Hd Od Oe bd Da rd ba be Pd og Og OM Og OF od Od PE DE Od Od PH rE OH POE Dt me Dd Dd Pd De Od Od Oe OG Od De mE rg “oe 


Du 
7c?) waeees 


Ut te Della lela ital tales lalelalale lela? Gollan iLL Lie 


1 ma be Pe me md OF Ot OF Od Og bd bd D4 mg bt DO Pd od ba D4 be be Oe wd bd bd by be Pd Dd bq by Of Pe DY mg md Dd Dd bg be md Od bo be be OO Pe Od Od Od Od Od De be Od od md Od by Dd nO De nd Oe De mY nd me Od Og bd LD Oe Oe OG 


roe oa keia m4 94 Pq Od bd me be be Oe O44 Oe be 09 


od re be me og 144 14d bee be be Od be Mone 


see saetes 


bey be ee 4 D4 04 4d Od Oe Pe de Oe 04 Pt On ones 


nG re oa ne ve PL 1 tbe be oe 
weeeaae yorar ation o Ar pa Talo lalah Solana la gotyr gos: a a bray 4 be oe 
tet we oe we Wd 4 Od 4 Od nt oe pe oe PF Ot re oe He 


ba Oa ad ee 14 D4 D4 D4 Od 4 D4 be Oe be Leones a 


bane oye oe 404 14 OF dt Oe Og ne Hobe tee 


de eee ne 4 04 O44 04 4 oe 80 00 oe te one 


oat HOO ME OY De OO od Od og pe hd mt me Od Od Od ba bg be be be oy pe be bY 4 od PE DE Od mg OF 04 Od OY PE OG HE Oe OE DO OG Dt De Oe EO Dd Oe OG HY mg 84 D4 Od Od vg 4 OG Pd OE Od Oe Oe OO Be AE Oe me og Pt Oe oe ne 


bapite hh can eo se oh ep eee Parca oir ol are ar aca Cpe ee ee Bestel erly: Dahle te Co AAG, So eal he Bus fe ae ie ee 
Few brbe CSS Oe SO OO OS OO SSS SSS 


® NEXT 


741-1740 Page 8-7 COMPANY CONFIDENTIAL 


PS i i Td 


ADJUSTMENTS 


8.2 Electrical Adjustments 


ewe eee V ~ ne oe 6 REED | CR EER ARIAT Cra T EE IS SIS, 


8.2.1 Nonitor PCB Alignment Procedure (7 of 9} 


GF) Adjust Horizontal 

_- Centering control VF 
901 for equally 
centered display of 
H's just above center 
line. Adjust control so 
left-most and right- 
most H's are same 
distance from 
respective screen 
bezel edges. 


® NEXT 


eee SS tr EE nt RTE HAY EMER ASCE 
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82 Electrical Adjustments 


SORES ED ae Sens SR reer ee ED ctf AR PR ET PTE AD 


AD 


USTMENTS 


8.2.41 Moniter PCB Alignment Procedure (8 of 9} 


~em 


eee 


CCEEECEEEEEEEEE EEE REECE ECE EEE EE EEEEESE ES EECEEFEECER CLEA: Ce EE EEEEEECECEREEEEEELE 
TAH HHH WHAM HMM WHHHKAM AHHH MMA HMW MMMM MMMM HAY HHH MMMM HHH WMS 


HH 
LE Laladalal 
LY iolel ala) 
2 HK AKe 
tal ala 
MHHH 
MMH 
WMH 
B'4.4WH 


MH dW HMMM HA HH dd dd 4 0d 
LA HH HHHHHHHKMMHHKMA AEM HWH MMH HMA WHMHMMMM MEW MWA HMMM AMM MAM Hd tHE, 
HHHHMMHHHHHM MH HMA AWWW HHH MMH MMMM MHAM MMWR MHRA MAMA HMA HM od HH 


MAR 
HRHH 
4M 
MHKH 
4d et 
HHMH 
HH4Hh 
mM ne 
Hh an 


VNANNAN 


” 
. 
wae 


© 


VNNA 
VNANNANANN 
NNSA 


NNNONNAN 


NAN 


NN 


Caltbration Bloch Area 


Caltoration Block Ares 


meeeswwe 
amee em, 
~ 
e 


HHHHHHHHHH 
WHHHHHHHHH 
HHHHHHHHHH 
HHHH HH MHHH 
HHHHWLHHHH 
HHHHHHMHHH 
HHHHHHHMHH 
MHHHKHHHHH 
HKHHHHHHHH 


HHHHHH HHH 
HHHK dH Hh EH 
HH~HWH AM) 
HAdHHhKHHH 
WHHHM Le mf 
Hinde WHIM 
HHM HMA HAM 
HHHH HH MMH 
HMM MMM HHH 


TOT GE, AIT A 


MMH 
HWM 
BoM AH 
MHHHM 
Calloration Block Area HHHHA 
MAM WH 
MHHWM 
MWAH 
aM 


HHWHH 
HA ws 
HHH 
alee L anal 

Caltoratton Bloc Area HUH HA 
WaAhhe 
HHHKH 
HHH 
WHHKK 


UHH HAHA Mt HH do MMM MW WMH HWW HAMM KHAN HL 
CFEEFFEECEERREEERSERTECEER EL EEL ELE CECE ERE EEEEFEEECEEEEEECEECEECEECEEEECEEEECEEEE 


CRAP a OTN 
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@ Adjust Vertical 
Linearity control 
VF403 for equal 
height of E’s at top 
and bottom of display 
screen. 


ey See 
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9 ADJUSTMENTS 
.2 Electrical Adjustments 


EP CR A ACER oh PTET ETD eee one Dts SD 


8.2.1 Monitor PCB Alignment Procedure (9 of 9) 


@ Adjust Focus control 
VF508, for focus alignment. 
Use display screen's eleven 
percentage signs when 
adjusting four pixel clusters 
within percentage character 
display. 


? 
rd 
? 
? 
7 
? 


{ = } NNN VVUNNS 


Adjust Dynamic Focus control 
L502, for focus alignment. Use 
display screen's eleven percentage 
signs when adjusting four pixel 
clusters within percentage 
character display. 


ow-ase SUSE a at 


FEEEELEEELEEFECEERE EEL EEL CEL EERE REECE CEECEEE EFL SREEEL LECECEE ER EERE EEE EEEEEEEECE 
Lo eo oe HH MM MH HMMM MMMM MMMM MMM MMH MMMM MMMM MM eH MMH MMMM MMMM 
MW tm ot HHHHHK HH HHHKH 
MoM HHH HHH HHHHM 
HHHHH Hn KHHe HWA WR'HH 
CY alalila HnHHHKHKHH ah, A 
Hd be 4 ot “ai Voration Bloce Arey “ul LMWH Calloret tor Aloce ace WKHHH 


; unHM HHH he HMHHM 
4 tHe HHH HHHHKAH HHHHH 
MH HM HHHHHHWHW MMHHH 


HMMM HHHHHHHHHHW HHHHH 
HHH MHHHWHMMW MAMMA MWK MMMM MMMM MMMM HAMMAM MMKM HMMM HHMHHH HHRMA MRK HAMAR 
LAH HHH HH HHHMAM MHA LHW HA AM HHHHHHMM HAMA HHA HH HHH WHAM MMM HA LAMM MMMM MMMM AMZ 
HHHHHHHH HHH HMMM MMMM HR HMMHHHHH HMMM MMMMMMHMMM MAM MMMM MK MMH HH MMMM MMM HHA MHRA MMW 
HHP: HHHHHHK HHH 
Hie s HHHHHHHHHH HHHHH 
AHWD pe MHHHHHHHHHH HHH 

j HHH KM HHHHHHAHHH HHHHH 

 lalalal Jaltoration Block Area HHHHHLMHHM Caltoratton Bloch Area HHHWH 

HMMM HHMMHH WKH HHA MA 

alalalal HHHHHH HHH HHHHH 

PUI slala MHHHHHHHHH HHHHH 

Talaleled HHHHHHHHHH HHHHH 

LH HHH HH HH HHH HM HM WHA MAMA WHAM HHH MAMA AHA HMMA HM WM MH HMMA AHHH MWAH MKAHAHHE 

EEEREEEEEEEREEEEC EEE ER EF EEECEE LEE ECC EEE EEC EE EEEEEE EE CEE EEEEE EEE EEE EC EEE CE EEEEEEEE 


@Fa Power-down Monitor, replace 
Monitor Cover, and attach Base. 
® END 
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UNPACKING AND SETUP 


.1 installation Site Check 


Proper location and area preparation 
is important for overall operating effi- 
ciency. Ideally, the terminal location 
Should be easily accessible, relatively 
dust free, and temperature and 
humidity controlled. A dedicated, regu- 
lated, noise free ac power outlet 
Should be provided to minimize electro- 
magnetic interference. Ensure ade- 
quate clearance (6 inches, minimum) is 
provided at the rear of the terminal to 
allow for cable connections. 
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UNPACKING AND SETUP 


9 2 Tools and Test Equipment 


e Standard CE Tool Kit 
WLI #726-9401 


¢ Digital Voltmeter 
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UNPACKING AND SETUP 


93 Unpacking Procedure 


9.3.1 Unpacking and Inspecting Monitor 


@ Unpa’ . Monitor from shipping carton. 


2 Visually inspect Monitor, and cables 
for external c. mage. 


@ END 
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UNPACKING AND 
93 Unpack 


ng Precedure 


9.3.2 Unpacking and Inspecting Keyboard 


@ Uiipack Keyboard from shipping carton. 


visually insect Keyboard, and coil 
cable for external damage. 


@ END 
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UNPACKING AND SETUP 
Ga Switch 


Settings 


9.4.1 Monitor Rear Panel Connections 


@) Set Monitor VOLTAGE SELECT switch to 
correct ac line voltage setting (115/230 
vac). 


@ END 
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UNPACKING AND SETUP 


: 5 Connections 


9.5.1 Monitor Rear Panel Connections 


@D Ensure ac switch is set to ‘‘0'' 


(4.2) 


2 | Ensure ac voltage select switch 
is set to correct line voltage 
(> 9.4.1) 


741-1740 


VAAL 


Page 9-6 


3 Connect cables between 


“Monitor and system. 


©) Connect ac power cord 
between Monitor and ac 
outlet. 


5 Connect Keyboard coll 
cable to Monitor 
Keyboard connector. 


@ END 
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UNPACKING AND SETUP 
. J 6 eee eee oe 


ng and Setup Moades 


9.6.1 Operating Modes To disable printer continuously: 


The following is a list of keyboard char- Press CONTROL and PRINT keys 

acter codes required to implement the simultaneously a second time. 

most frequently used terminal operat- 

ing functions. For complete operating To “‘hot print’’ a screen: 

instructions, refer to tne user's guide 

for the terminal. Press SHIFT and PRINT keys simulta- 
neously. 

To enter or exit the Terminal 

set-up mode: 


Press SHIFT, CONTROL and HELP 
keys simultaneously. 


To move cursor from field-to-field: 
Use ARROW keys. 


To select or change a parameter or 
function: 


Press EXECUTE key. 


To refresh a screen after exit from 
the set-up mode: 


Press CONTROL and L keys simulta- 
neously. 


To save a screen setup in the set-up 
mode: 


Press EXECUTE key. 
To enable printer continuously: 


Press CONTROL and PRINT keys 
simultaneously. 


@ END 
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UNPACKING AND SETUP 


Oc Operating and Setup Modes 


9.6.2 Setup Mode 


The Terminal has a set-up mode 


which allows the operator to 
change the _ factory default 
settings to match the 


characteristics of an attached 
host, auxiliary devices, the local 
power environment and modern 
support. It also allows you to 
Select the keyboard layout. The 
set-up mode is represented by five 
Separate menu screens” which 


contain a complement of 
communication, display, printer, 
and keyboard functions’ and 


parameters which may be altered 
to suit a specific installation. The 
menu screens and a description of 
the screens characteristics are 
presented in the following pages. 


NOTE 


There are always two copies of the 
Setup mode options when the terminal is 
operating. One copy is stored in non- 
volatile RAM. The second copy (the 
actual current setup options) is stored 
in a working RAM. The setup mode 
directly changes only the copy in the 
working RAM, but gives you the ability 
to copy the current working options into 
NV RAM for future recall. 


Main Menu: The main menu its displayed 


immediately upon entering the set-up 
mode. It allows the operator to access 
each of the following menus and to 
Select or alter general terminal 
operating characteristics. The following 
figure illustrates the main menu screen 
with factory default settings. The 
characteristics, optional selections, and 
their definitions are listed in the table 
that follows. 


2110A SETUP MODE: Main Menu 


MAIN PORT COMMUNICATIONS AUX PORT COMMUNICATIONS KEYBOARD CONFIGURATION 


MODEM SUPPORT SAVE SETUP 


SCREEN WIDTH:80 


RECALL SETUP 


POWER FREQUENCY:60 HZ 


RESTORE FACTORY DEFAULTS 


DEFAULT CHARACTER SET:INTERNAL 


AUTO-WRAP:NO SCROLL:JUMP VIDEO:NORMAL CURSOR STYLE:UNDERSCORE 


CURSOR BLINK:ON SCREEN SAVE:ON POWER-ON DEFAULT SCREEN LENGTH:25 


OPERATING MOQDE:2110A INT ENABLE:YES DATA REPRESENTATION MODE:8-BIT 


®NEXT 
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ating and Setup Modes 


UNPACKING AND SETUP 
Oc Oper 


a cal 


9.6.2 Setup Mode 


Main Menu Description 


Function/Parameter Selection Definition 

MAIN PORT EXEC to select Replaces main menu screen 

COMMUNICATIONS with main port communica- 
tions screen. 

AUX PORT EXEC to select Replaces main menu screen 

COMMUNICATIONS with aux port communica- 


tions screen. 


KEYBOARD EXEC to select Replaces main menu screen 

CONFIGURATION with keyboard configuration 
screen. 

MODEM SUPPORT EXEC to select Replaces main menu screen 
with modem support screen. 

SAVE SETUP EXEC to select Saves current setup parame- 
ters from all setup screens 
into non-volatile memory. 

RECALL SETUP EXEC to select Replaces ‘working’ setup 
parameters with ‘‘saved™ 
values. 

RESTORE FACTORY EXEC to select Restores factory installed 

DEFAULTS terminal parameters as work- 
ing parameters. 

SCREEN WIDTH 80, 132 Selects an 80 or 132 column 
screen for text. 

POWER 90 HZ, 60 HZ Selects terminal power fre- 

FREQUENCY quency compatibility with lo- 


cal power line frequency. 


® NEXT 
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9 .6 Operati 


9.6.2 Setup Mode 


Main Menu Description (Cont.) 


Function/Parameter Selection 


DEFAULT 


CHARACTER SET 


AUTO WRAP 


SCROLL 


VIDEO 


‘CURSOR STYLE 


INTERNAL 
EXTERNAL 


YES, NO 


JUMP, SMOOTH 


NORMAL, 
INVERSE 


UNDERSCORE, 
BLOCK 


UNPACKING AND SETUP 


ng and Setup Modes 


Definition 


Displays an internal charac- 
ter set or an optional car- 
tridge based externa! charac- 
ter set. 


When enabled (YES), causes 
a received character after 
the right margin to be auto- 
matically displayed in the first 
position of the next line. 
When disabled (NO), causes a 
received character after the 
right margin to be overwrit- 
ten into the last position of 
the current line. 


Selecting JUMP vertical 
scroll causes instantaneous 
text line display updates. Se- 
lecting SMOOTH allows text 
to be scrolled at a continuous 
Steady pace. 


Selects either a normal (light 
character on dark field) or in- 
verse (dark character on light 
field). 


UNDERSCORE highlights the 
pixels in the bottom two rows 
of the character cell. BLOCK 
highlights the entire cell. 


m® NEXT 
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9.6.2 Setup Mode 


Main Menu Description (Cont.} 


Function/Parameter Selection Definition 

CURSOR BLINK ON, OFF Cursor may be displayed as 
blinking (ON) or steady (OFF). 

SCREEN SAVE ON, OFF When enabled (ON), causes 


terminal to automatically re- 
duce CRT brightness after 20 
minutes of inactivity. 


POWER-ON 24, 25 Selects a 24 or 25 line dis- 

DEFAULT play for text. 

SCREEN LENGTH 

OPERATING MODE 2110A, 2110, Selects current terminal op- 
VT-102 erating mode. 

INT ENABLE YES, NO Enable interrupt control. Al- 


lows user to enable (YES) or 
disable (NO) the immediate 
processing of the INT control 


Sequence. 
DATA 7-BIT, 8-BIT Selects the control sequence 
REPRESENTATION expression format used for 
MODE terminal/host communica- 


tion. 8-bit may not be se- 
lected when the _ terminal/ 
host data format currently 
selected is 7 bits. (See Data 
Bits under main port commu- 
nications menu). 


@ END 
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9.6.2 Setup Mode 


Main Port Communications Menu: 
The main port communications menu 
allows the operater to select 
terminal characteristics to match 
those of the host system. The next 
figure illustrates the menu with 
factory default settings. The table 
that follows defines the various 
options. 


2110A SETUP MODE: Main Port Comrmiunications 


MAIN MENU NEXT MENU BAUD RATE:19200 PARITY:NONE DATA BITS:8 STOP BITS:1 
LOCAL ECHO:OFF AUTO XON/XOFF:ON ONLINE COMMUNICATIONS:FDX 
HDX B TURNAROUND:CR HDX INITIAL:XMIT EFFECTIVE XMIT RATE:19200 ANSWERBACK 


AUTC LINEFEED:OFF AUTO NEW LINE:OFF AUTO TURNAROUND 


m» NEXT 
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and Setup Modes 


9.6.2 Setup Mode 


Main Port Communications 


Description 


Functton/Parameter 


MAIN MENU 


NEXT MENU 


BAUD RATE 


PARITY 


DATA BITS 


STOP BITS 
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Selectton 


EXEC to select 


EXEC to select 


75, 110, 134.5 
1950, 300, 600, 
1200, 1800, 
e000, 2400, 
4800, 9600, 
19,200 


NONE, EVEN, 
ODD, SPACE, 
MARK 


7,8 


ie, oe 
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Definition 


Replaces main port communi- 
cations menu with main menu 
screen. 


Replaces main port communi- 
cations menu with next menu 


(Aux port communications 
screen]. 


Selects speed at which data 
Is transmitted and received. 


Selects character format 
used for communication with 
host computer. 


Selects data character for- 
mat used for communication 
with host computer. /7-bit 
format may not be selected if 
8-bit mode is currently se- 
lected. 


sets number of stop bits 
used by host port. 


® NEXT 
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9.6.2 Setup Mode 


Main Port Communications Menu 


Description (Cont.) 


Function/Parameter Selection 


LOCAL ECHO 


AUTO XON/XOFF 


ON OFF 


ON, OFF 


Definition 

Enables or disables local echo 
feature. When enabled (ON), 
every code, except XON and 
XOFF, that is transmitted 
from the terminal is displayed 
on screen. 


Paces data transmission be- 


ONLINE /LOCAL 


Either 


tween host and terminal. 
When enabled (ON), terminal 
automatically prevents buffer 
overflow. 


Allows terminal to communi- 


COMMUNICATIONS 


HDX B 


FDX, HDX A, 
HDX B 


CR, EXT, FF, 


cate with host (ONLINE) or 
to operate independently (LO- 
CAL). 


Selects main port communi- 
cation mode. FDX = Full Du- 
plex, HDX A = Half Duplex A, 
HDX B = Half Duplex B. 


Selects a specific single byte 


TURNAROUND 


HDX INITIAL 
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DC3, EOT 


XMIT, RECV 
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code that terminal recognizes 
as the turnaround character. 


Allows terminal to either initi- 
ate or receive transmission of 
data when HDX B is enabled. 


m» NEXT 
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9.6.2 Setup Mode 


Main Port Communications Menu 


Description (Cont.} 


Functton/Parameter Selection 


EFFECTIVE 
XMIT RATE 


ANSWERBACK 


AUTO LINEFEED 


AUTO NEWLINE 


AUTO TURN- 
AROUND / 
MANUAL 
TURNAROUND 
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79, 110, 134.5 
150, 300, 600, 
1200, 1800, 
e000, 2400, 
4800, 9600, 
19,200 


Text Entry Menu 


ON, OFF 


ON, OFF 


Either 
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Definitton 


Selects effective data trans- 
mission rate to host comput- 
er. Rate selected by values 
are selected value -10 re- 
gardless of current parity, 
number of data bits, and num- 
ber of stop bits. Implementa- 
tion may be limited by resolu- 
tion of timer Support. 

Allows up to Ge bytes of 
answerback message entry. 


When enabled (ON), causes 
cursor to automatically move 
down one line when RETURN 
IS received. 


Selects whether keyboard 
RETURN key generates a 
character return only or a 
Carriage return and a line feed 
(ON). Also, received line feeds 
are interpreted as carriage 
return plus line feed. 


When enabled (AUTO), termi- 
nal automatically transmits 
turnaround character when 
RETURN is keyed. 


@ END 
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9.6.2 Setup Mode 


Aux Port Communications Menu: 

iS menu allows the operator to 
select terminal characteristics to 
match auxiliary devices. The menu 
is illustrated below. The aux port 
communications options are listed 
in the table that follows. 


2110A SETUP MODE: Aux Port Communications 


MAIN MENU NEXT MENU BAUD RATE:1200 PARITY:NONE DATA BITS:8 STOP BITS:1 
HOST ACCESS:NO TRANSMIT ENABLE:NONE RECEIVE ENABLE:NONE 

AUX DEVICE ON SIGNAL:ON AUTO XON/XOFF:ON LOCAL PRINTING:WISCIl 

PRINTER LINE TERMINATOR:CR+LF SCREEN PRINTER TERMINATOR:FF AUX DEVICE TYPE 


PRINTER WIDTH:80 PRINTER SCREEN REGION:FULL 


m® NEXT 
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Aux Port Communications Menu 


Description 


UNPACKING AND SETUP 


Oc Operating and Setup Modes 


Function/Parameter Selection 


MAIN MENU 


NEXT MENU 


BAUD RATE 


PARITY 


DATA BITS 


STOP BITS 


HOST ACCESS 


TRANSMIT ENABLE 


741-1740-1 


EXEC to select 
EXEC to select 


75, 110, 134.5 
150, 300, 600, 
1200, 1800, 


AINNN DANN 
CuUUYU, CoUL, 


4800, 9600, 
19,200 


NONE, EVEN, 
ODD, SPACE, 
MARK 


YES, NO 


DSR, DSR+CTS 
DSR+CTS+DCD 
DSR+CTS-DCD 
NONE 
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Definition 


Replaces Aux Port Communi- 
cations menu with main menu 
screen. 


Replaces Aux Port Communi- 
cations menu with next menu 
(keyboard menu) screen. 


Selects speed at which data 
is transmitted and received 
between terminal and an aux- 


oD: am ems coll com aa 
lary Qevice. 


Selects character format 
used to communicate with 
auxillary device (See data 
bits). 


Selects chc-acter format 
used to cOnmununicate with 
auxiliary device. 


Selects number of stop bits 
used by aux port. 


Enables or disables host ac- 
cess to aux port. 


Selects the. aux port signal 
that enables the terminal to 
transmit data to the aux de- 
vice. 


=» NEXT 
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9.6.2 Setup Mode 


Aux Port Communications Menu 
Description (Cont.) 


Function/Parameter Selection 


RECEIVE ENABLE 


AUX DEVICE ON 
SIGNAL 


AUTO XON/XOFF 


LOCAL PRINTING 


PRINTER LINE 
TERMINATOR 


741-1740-1 


NONE, RTS 


ON, DSR 


ON, OFF 


WISCII, ASCII 


CR+LF, CR 
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Definition 


Selects whether or not the 
terminal may pace the aux 
device via the RIS signal 
level. 


Determines if a signal ts 
needed for terminal to estab- 
lish the ON/OFF status of 
the aux device. Device Its as- 
sumed on if ON is selected. 


Enables software pacing of 
transmission between aux 
device and terminal. When en- 
abled (ON), allows terminal or 
printer to automatically pre- 
vent buffer overflow. 


Selects Wang WISCII or non- 
Wang ASCII character set for 
local printing. 


Selects either a carriage re- 
turn (CR) or a carriage return 
plus a line feed (CR+LF) to be 
Output to the printer at the 
end of a print line as part of 
print line and print page func- 
tions. 


m NEXT 
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9.6.2 Setup Mode 


Aux Port Communications Menu 
Description (Cont.) 


Function/Parameter Selection 


SOCREEN FF, NONE 
PRINTER 
TERMINATOR 


AUX DEVICE TYPE EXEC TO SELECT 


PRINTER WIDTH 40, 80, 132 


PRINTER SCREEN FULL, HOST 
REGION 
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Definition 

Determines if a terminator 
(FF) is sent at the end of a 
print page operation. 
Specifies terminal's response 
to the host regarding type of 
aux device under use. Direct 
text entry: 6 characters, 
max. 

Selects number of charac- 
ters per line for printing. 
Selects screen area (full or a 
host defined region) to be 
printed during a print page 
Operation. 


@ END 
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9.6.2 Setup Mode 


Keyboard Configuration Menu: 

e Keyboard conriguration menu 
defines the keyboard 
characteristics available to the 
operator. The menu !s_ shown 
below. The options are defined in 
the table that follows. 


2110A SETUP MODE: Keyboard Configuration 


MAIN MENU NEXT MENU ALARM VOLUME:4 KEYCLICK ENABLE:YES 
KEYCLICK VOLUME:4 KEY REPEAT RATE:25 CPS KEY REPEAT DELAY:.3 SEC 
KEYBOARD LANGUAGE:US LOCK KEY:SHIFT LOCK PF1 PFe PF3 PF4 PFS PF6 PF7 
PF8 PFQ PFIO PF11 PF1e PFI3 PF14 PF15 PFI6 PF17 PFI8 PF19 PFe20 


PF21 PFe2 PF23 PF24 PFeS PFe6 PF27 PF28 PF2S PF30 PF31 PF3e2 


@® NEXT 
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9.6.2 Setup Mode 


Keyboard Configuration Menu 
Description 


Function/Parameter Selection 


Definition 


MAIN MENU EXEC to select 


NEXT MENU EXEC to select 


ALARM VOLUME OFF, 1. 2, 3, 4. 
ee, 


Replaces keyboard configura- 
tion menu with main menu 
screen. 


Replaces keyboard configura- 
tion menu with next menu 
(modem support) screen. 


Selects volume at which ter- 
minal responds with a beep. 


XKEYCLICK ENABLE YES, NO 


KEYCLICK VOLUME OFF, 1, e, 3, 4, 
. 


Enables or disables a key- 
board click sound each time a 
key is pressed. 


Selects level of keyclick vol- 
ume when keys are pressed. 
Note: Level ‘'1°' Is inactive. 


KEY REPEAT RATE 6 CPS, 7 CPS 


8 CPS, 10CP5 
12 CPS, 17CPS 
25 CPS, 90 CPS 


KEY REPEAT DELAY .1 SEC, .e SEC 
.3 SEC, .4 SEC 
15 SEC, .25 SEC 
.385 SEC, .45 SEC 
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Selects number of charac- 
ters per second a pressed 
key will generate. 


Selects time interval before a 
pressed key starts repeating. 


m® NEXT 


COMPANY CONFIDENTIAL 


UNPACKING AND SETUP 
Oc Operati 


ng and Setup Modes 


9.6.2 Setup Mode 


Keyboard Configuration Menu 


Description 
‘Function/Parameter Selection Definition 
KEYBOARD US, AE, AZ, CA Selects correct terminal op- 
LANGUAGE* Gre Fey Vy oe eration for keyboard type. 
SP, SL, UK, WL (See keyboard mnenomic defi- 
DV, EDA, EFI, nitions below}. 
EGE, EIC, ENL 
ENO, EPO, ESF 
ESG, ESW, ETU 
LOCK KEY SHIFT LOCK SHIFT LOCK generates 


CAPS LOCK shifted data for all keys. Lock 
State is entered by pressing 
LOCK key. SHIFT LOCK 
cleared by pressing SHIFT 
key. CAPS LOCK generates 
Only upper case alphabetic 
keys. Locked state is toggled 
by pressing LOCK key. 


PF1 through PF32 EXEC to select Allows operator to input text 
or control codes which can be 
accessed at any time by 
pressing appropriate PF key 


*US: USA/QWERTY, AE: Belgium/English AZERTY, AZ: France/AZERTY, 
CA: Canadian/English, CF: Canadian/French, FL: Belgium/Flemish, IT: Italian, 
SE: South African, SP: Spanish, SL: Spanish(Latin), UK: United Kingdom, 
WL: World Languages, DV: Dvorak, EDA: Expanded Danish, EFI: Expanded 
Finnish, EGE: Expanded German, EIC: Expanded Icelandic, ENL: Expanded 
Wutch, ENO: Expanded Norwegian, EPO: Expanded Portuguese, ESF: Ex- 
panded Swiss/French, ESG: Expanded Swiss/German, ESW: Expanded 
Swedish, ETU: Expanded Turkish. 


@ END 
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9.6.2 Setup Mode 


Modem Support Menu: 

The modem support menu enables 
the operator to match the 
characteristics of the terminal to 
those of a modem device. The menu 
is shown below followed by a 
description of the options available. 


2110A SETUP MODE: Modem Support 


MAIN MENU NEXT MENU MQDEM COMMAND POWERON:NO ALTERNATE BAUD SELECT:CCITT 
ALTERNATE BAUD RATE:NONE COMMAND SCREEN:LIMITED 


COMMAND MODE HOST NOTIFICATION:NO MODEM COMMAND PF1 MOQDEM COMMAND PFe 


@NEXT 
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9.6.2 Setup Mode 


Modem Support Menu Description 


Function/Parameter Selection Definition 
MAIN MENU EXEC to select §Replaces modem support menu 
with main menu screen. 
NEXT MENU EXEC to select Replaces modem support menu 
with next menu (main menu). 
MODEM YES, NO When enabled (YES}, allows au- 
COMMAND tomatic entry into modem com- 
POWERON mand mode at completion of 
power-on or terminal reset. 
ALTERNATE BAUD CCT, BEL Selects international (CCITT) or 
SELECT domestic {BELL) baud rate 
Standard. 
ALTERNATE NONE, 75, 110, Selects an alternate host port 
BAUD RATE 134.5, 150, baud rate. | 
300, 600, 1200, 
1800, 2000, 
2400, 4800, 
9600, 19,200 


COMMAND SCREEN ~~ FULL, LIMITED When FULL is selected, termi- 
nal reset is performed on 
entry/exit to modem command 
mode and full Screen area Is 
made available. When LIMITED 
is selected, terminal reset is 
not performed and original 
screen contents are not lost. A 
limited screen area is available 
for terminal modem dialog. 


@® NEXT 
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9.6.2 Setup Mode 


Modem Support Menu Description 
(Cont. ) 


Function/Parameter Selection 


COMMAND YES, NO 
MODE HOST 
NOTIFICATION 


MODE COMMAND EXEC to select 
PF1 


MODE COMMAND ~ EXEC to select 


PF2 
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Definition 
When enabled (YES}, causes 
terminal to notify host of en- 


try into or exit from modem 
command mode. 


Allows up to 8e bytes of 
direct text entry. 


Allows up to 32 bytes of 


direct text entry. 


@ END 


COMPANY CONFIDENTIAL 


SECTION 10 CONTENTS 


SECTION 10 
FUNCTIONAL DESCRIPTION 


Page 
OT SUNEIACIG ICON. seaostunsancerntaiatinarn terete vonmesseiaeasonneguctns bemauea net 10-1 
10.2 BLOCK DIAGRAM DESCRIPTION ....... cc cccccee ete e ee ee es 10-3 


741-1740 COMPANY CONFIDENTIAL 


FUNCTIONAL DESCRIPTION 


The 2110A Async Data Entry Termi- 
nal is an enhanced ergonomically 
designed CRIT display terminal, which 
has multi-page and multi-viewport 
capability. The 2110A communicates 
with both Wang and non-Wang host 
systems over public networks, via an 
RS-23e-C auxiliary port utilizing 
ANSl-compatible protocol. Non-Wang 
system access is accomplished by uti- 
lizing an emulation mode for access to 
host computers and networks. The 
2110A Terminal functionality includes 
an operating mode that provides 
downward compatibility with existing 
2110 applications. In addition, the 
2110A is designed for use with the 
VS/ADC, VS/EADC, and APC/MTC 
system/controller configurations. 


The 2110A Terminal consists of a 
Power Supply PCB, a Monitor PCB, 
an Electronics PCB, and ec 720 Key- 
board. Connection to the master is 
accomplished via a 2681 DUART. The 
Power Supply PCB outputs are: regu- 
lated 12, +24, and +5 volts. General 
features include: 

¢ Three board Terminal 

¢ 1 MHz 6809E Microprocessor CPU 
¢ 14 inch Monitor 

Bi-directional auxiliary RS-2e3e-C 
remote printing port 

Detachable, low profile, 720 Key- 
board 

e User Terminal options via main menu 
e Built-in stand-alone test diagnostics 
80 or 132 columns by 25 lines dis- 
played 
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~1 Introduction (Sheet 1 of 2) 


e Adjustable operator controls for 
Power-On/Off, Brightness, and 
Contrast 


Two piece package (Monitor and 
Keyboard) 


720 Serial Keyboard Interface 
UART 


¢ 82K Program SRAM 
¢ 4K System SRAM 


¢ 4 Memories of 8K Character Attri- 
bute RAM 


2674 CRT Controller Chip 
Main Port Transmit Enhancement 
CRI SCREEN SAVER feature 


Direct generation of ASCII charac- 
ters 


PROM based terminal microcode 


5 


BNEXT 
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~1 Introduction (Sheet 2 of 2} 


Host Input 


Vertical Drive 


_ 
ay , +12V 
a Monitor PCB sigs _| Dy 
a Horizontal Drive Gnd. 
Video 
| Power Supply 
+5v +1ev -1ev 
@ END 
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This section describes the theory of 
operation for the 2110A Terminal on 
a block diagram level. The information 
is intended to provide customer engi- 
neering personnel with a basic under- 
Standing of the terminal design. 


Three PCB's reside in the 2110A 
Terminal. They are the Electronics 
PCB, a Monitor PCB, and a Power 
Supply PCB. 


Electronics PCB 


Data flow between the various com- 
ponents of the terminal occurs on the 
2110A Terminal’s internal bus net- 
work. The bus network comprises sig- 
nals representing data, control, and 
address information. All the process- 
ing logic for the 2110A Is contained 
on the Electronics PCB. 


2110A Main/Aux Async 
Communication Ports 


The 2110A Terminal provides two EIA 
RS-232e-C communication ports 
defined as MAIN and AUX, with 
operational modes that include on-line 
full duplex, half duplex, and a local 
mode. The MAIN port is dedicated to 
host communication, and the auxiliary 
(AUX) port is available to provide a 
data path between the host and an 
auxiliary device, or to Support local 
print functions. The MAIN port inter- 
face incorporates a low impedance 


741-1740 


Page 10-3 


.2 Block Diagram Description 


transmit enhancement, that permits 
communication over cable lengths up 
to 2000 feet. The MAIN and AUX 
communication port cable connections 
are mounted on the back of the Moni- 
tor. The 2110A Terminal also moni- 
tors host data path switching con- 
trols, and data flow control between 
host and AUX device. The 2110A 
Terminal will support the use of intelli- 
gent modems. When local mode is 
selected, the terminal operates inde- 
pendently of the host. Data in the 
terminal's MAIN port transmit buffer 
is transferred into the MAIN port 
receive buffer. No data is transmitted 
from the terminal's MAIN port. Par- 
ity, Baud rate, and required number 
of data bits and stop bits for AUX 
port communication are configured 
independently of the MAIN port. Con- 
figuration is determined by the 
SETUP mode operation. All data is 
internally buffered and manipulated 
within the terminal as 8-bit data. 
When either port is configured as a /- 
bit port, the high data bit to be trans- 
mitted is ignored. 


@ NEXT 
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2 Block Diagram Description 
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Program Memory 


There are two areas of program 
memory that are assigned to program 
memory address range. These are the 
Internal Program ROM, and the 32eK 
Program ROM internal to the termi- 
nal. At power-up, the G809E Micro- 
processor initially defaults to execute 
instructions which are downloaded 
from ROM Memory. At the same 
time, the internal Character Gener- 
ator RAM contents are cleared. 


System Ram 


The 2110A Terminal provides 4K of 
system RAM within the terminal. 
System RAM is available to the pro- 
cessor as scratch area for buffers, 
flags, and general terminal useage. 
The system RAM allocation is made 
for MAIN port, AUX port, and key- 
board buffers as follows: 


MAIN receive buffer: @S6K bytes 
MAIN transmit buffer: 256K bytes 
AUX port receive buffer: 256K 
bytes 

AUX port transmit buffer: 256K 
bytes 

Keyboard receive buffer: BOK bytes 


Keyboard transmit buffer: 80K 
bytes 
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Display Ram 


The 2110A Terminal display RAM will 
provide storage for both display char- 
acters and associated attributes. 
Display storage is available for a maxi- 
mum of 4 pages of 80 column by 25 
row data. The terminal's 16K bytes 
of display memory are included in the 
processor's address space. Each 
character display position is assigned 
one byte for storage of character 
code, and one byte for storage of 
character associated attributes. This 
Character Generator Memory attri- 
bute bit pair selects one of four possi- 
ble Character Generator Memory ele- 
ments used for character display. The 
following attributes are Supported on 
a per-character basis: Blink, High 
Intensity, Single Underscore, Reverse 
Video, Blank, Double Underscore, and 
Character Generator Memory Selec- 
tor (2 bits). Screen display attributes 
are available in normal (light on dark 
field) or inverse (dark on light field). 


Character Generator Memory 


The 2110A Terminal Character Gen- 
erator Memory supports 80 and 1382 
column display through modification of 
the number of pixel columns (width) of 
a character cell, while maintaining a 
constant pixel dot rate. Provisions 
are made for addressing all 8K bytes 
of each of the four possible Character 
Generator Memory elements. This is 
accomplished via the processor's 


@®NEXT 
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(Sheet 4 of 11) 


address space, and includes read/ 
write access for internal Character 
Generator RAM, and external Char- 
acter Generator Memory elements. 
When access is required, the proces- 
sor selects which of the four 
Character Generator memories are 
mapped into processor address 
Space. Access |s provided for host 
downloading, and inter-Character 
Generator Memory element copying 
of character set data. As part of 
power-on initialization, internal Char- 
acter Generator RAM contents are 
cleared. Hardware inplementation will 
be such that access to an external 
Character Generator Memory (which 
is not present) will result in character 
cells displayed as a solid block (all 
pixels on). In 80 column display mode, 
the stored character cell size is 14 
pixels high by 10 pixels wide, and nor- 
mal character size is 10 pixels high by 
9 pixels wide. In 132 column display 
mode, the stored cheracter cell size 
is 14 pixels high by 6 pixels wide, and 
the normal character size is 10 pixels 
high by 5 pixels wide. Character Gen- 
erator Memory elements are defined 
as: 


¢ Internal Character Generator ROM. 
Storage for 296 characters (both 
80 and 1382 column fonts). 


e Internal Gharacter Generator RAM. 
storage for 296 characters (both 
B80 and 132 column fonts). 
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e External Character Generator 
Memory elements where each ele- 
ment provides storage for 256 
characters in both 80 and 132 col- 
umn fonts. 


The Character Generator Memory 
provides storage, so that individual 
control adjustment of each pixel's 
character cell on/off state is avail- 
able, regardless of the terminal's dis- 
play mode. Character cells are dis- 
played immediately adjacent, and no 
inter-cell spacing is provided. The 
internal Character Generator ROM 
Supports 206 displayable characters 
in both 80 and 132 formats. The 256 
characters include the Wang WISCII-| 
character set along with 32 additional 
graphics symbols. 


6809E CPU 


The 6809E is responsible for decod- 
ing and executing software that is 
down-loaded from the internal PROM 
Memory. Bus operations are con- 
trolled by the GBOSE CPU. The CPU 
receives sequential instructions from 
Main Memory over the Data Bus. It 
assigns device access and tasks 
based on these instructions, and 
communicates with monitor and key- 
board interface logic through the 
Data, Address, and Control Buses. 


CPU signals are sequenced according 
to both the CPU's internal instruction 


® NEXT 
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Set and instructions received from 
Main Memory over the Data Bus. The 
CPU requires a single, +5 Vdc supply 
and employs a 1 MHz clock as its 
time base. 


Bi-directional data flow is accom- 
plished by an 8-bit, tri-state Data 
Bus. The CPU transmits address 
Information through a 16-bit, tri- 
State Address Bus. Both the Data 
Bus and Address Bus are buffered, 
thus imposing only one TTL load on 
the CPU. A reset line initializes the 
CPU and control-output lines. The 
four control-output lines are: 


R, Read: When active, indicates that 
the CPU will input data while perform- 
ing a memory-access or I/O instruc- 
tion. 


W, Write: When active, indicates that 
the CPU will output data while per- 
forming a memory-access or |/O 
Instruction. 


BA, Bus Available: An output signal 
which indicates the presence of a 
control signal making other busses of 
CPU become high impedance. When 
BA goes low, the bus Is reacquired 
following a dead cycle. 


In addition to the control-output lines, 
there are four CPU input control 
lines, which are: 
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Halt: A low level input causes the 
CPU to stop running at the end of the 
present instruction and remain halted 
indefinitely without loss of data. While 
halted, the CPU will not respond to 
real-time requests. 


IRQ, Interrupt Request: A low level 
input initiated by an interr ipt request 
Sequence, which is cleared by an 
Interrupt service routine. 


RESET: A low level signal, longer than 
one cycle, that is inputted to both 
CPU and DUART as a reset. During 
IPL, the RESET signal is held low until 
the clock input signals are fully opera- 
tional. 


FIRQ, Fast Interrupt Request: A low 
level signal which initiates a Fast- 
Interrupt sequence which has priority 
over Standard interrupt requests. An 
interrupt service routine will clear the 
interrupt signal. 


The 2110A employs 680S9E interrupt 
modes type O and type 2. A mode 2 
interrupt is the most powerful mode 
in the BBO9E CPU control set, in that 
it allows for an in-direct call to any 
location in memory. In this mode, the 
CPU forms a 16-bit memory address 
where the upper eight bits are the 
contents of the interrupt page regis- 
ter (| register} in the CPU. The low 
order eight bits are Supplied by the 
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interrupting peripheral. The address 
thus formed points to the first two 
bytes in a table where the address of 
the appropriate service routine is 
located. The CPU automatically 
obtains the starting address and per- 
forms a CALL to this address, thus 
Servicing the peripheral. After the 
routine is complete, the content of 
the program counter is retrieved 
from the stack and the program con- 
tinues from where it left off before 
the interrupt. 


I/O Decoder 


The |/O Decode circuit decodes the 
memory mapped Address Bus (A11- 
A14) presented to Its input pin when 
A195 Is enabled low. The |/O Decode Is 
cascaded, selecting two additional |/O 
Decode circuits when A133, A14 and 
A195 are low. The 1/0 Decode enables 
the various RAM devices, DUART and 
CRT Controller. 


CRT Controller 


The 2674 LSI Chip formats and 
inDuts video signals along with video 
generator Vertical and Horizontal 
sync, and Display Enable signals to 
the Monitor PCB. Character video 
generator signals are created within 
the 2674 CRI Controller chip. The 
6809E CPU controls the CRT Con- 
troller, and writes commands to the 
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CRITIC device's internal registers. The 
CRT Controller performs the inter- 
face of digital system logic between 
the 6809E CPU and the raster scan 
CRT display. 


Interconnection between the 2110A 
Electronics PCB and the Monitor PCB 
Is accomplished by feeding TTL video 
signal levels to the monitor via a 
shielded cable. These signals include 
Horizontal and Vertical Sync, and Dis- 
play Video Logic. These levels are 
generated by a 2674 CRT Controller 
chip located on the Electronics PCB. 
The 2674 CRT Controller chip con- 
trols the timing relationships for the 
following signals: Frame Refresh 
Rate, Active Scan Lines, Vertical 
Sync Delayed, Vertical Sync Width, 
Horizontal Frequency, Horizontal 
Sync Delayed, Horizontal Sync Width, 
and Pixel Clock Rate. 


Keyboard Interface UART 


The 56850 UART chip is the interface 
device between the CPU chip and the 
Keyboard. The UART transmits data 
at 62.5K Baud in a full-duplex mode of 
operation. The UART performs Serial- 
to-Parallel data conversion (serial 
keyboard input), and Parallel-to-Serial 
data conversion (CPU Control words 
sent to keyboard |.e. light LED, initial- 
ize keyboard on power-up, etc.). The 
UART is enabled by the |/O Decode 
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Address OQAQO which is active high. 
The direction cf the data (Transmit 
and Receive) is controlled by the CPU 
Control signal MEWR. When MEWR 
is active high (RD), serial keyboard 
data (converted to parallel format 
internal to the UART device} is placed 
on the data bus and presented to the 
CPU. When MEWAR is low (WR), the 
parallel data on the data bus Is read 
into the UART device, converted to a 
serial format, and presented to the 
microprocessor internal to the key- 
board. 


Main and Auxiliary Interface 
DUART 


THE UART interfaces to the Key- 
board via an RJ11-C Phone Jack con- 
nector. The RJ11-C connector pin- 
out is as follows: 


Pin 1 +5V (Keyboard Power) 

Pin 2 GND (Keyboard GND} 

Pin 3 XMT_ (Serial Out to 
Keyboard} 

Pin 4 RXD_ (Serial In from 
Keyboard] 


The 2681 DUART chip (Dual Univer- 
Sal Async Recelver/Transmitter) Is 
the interface device between the 
CPU chip, and the Main and AUX 
ports. 
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The DUART (Channel A and B) is soft- 
ware selectable for baud rates, data 
tranmission formats, and mode of 
duplex [half-duplex, full-duplex] (Note 
Channel A Is exclusive and indepen- 
dant of Channel B): The following baud 
rates are supported: 


75, 110, 134.5, 150, 3800, 600, 
1200 


1800, 2000, 2400, 4800, 9600 and 
19200. 


The data transmission formats sup- 
ported are: 


7 or 8 Data Bits 
Even/Odd, Mark/Space, or No Parity 
Stop Bits of 1, 1.95 and 2 


The DUART performs Serial-to- 
Parallel data conversion (Main/AUX 
input) and Parallel-to-Serial data con- 
version (data sent to Main/AUX). The 
DUART is enabled by the |/O Decode 
Address O800 which Is active low. 
The direction of the data (Transmit 
and Receive} is controlled by the CPU 
control signal MEWR. When MEWR is 
active high (RD), serial data (con- 
verted to parallel format internal to 
the DUART device) is placed on the 
data bus and presented to the CPU. 
When MEWR is low (WR}, the parallel 
data on the data bus is read into the 
DUART device, converted to a serial 
format and presented to the micro 
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processor internal to the keyboard. 


Channel A (HOST Port) and Cnanne! B 
(AUX Port) interface via two RS2de- 
C e2s-pin D’ connectors denoted 
HOST and AUX. RS-232-C connector 
pin-out is as follows: 


Pin 
Pin 


Data Carrier Detect 

2 Secondary Received Line 
Signal Detector 

Pin 20 Data Terminal Ready 

Pin 23 Data Signal Rate Detector 


Pins 9-11, 13-19, 21,22, 24-25 NOT 
Used 


Matin Port 
Pin 1 Protective Ground 
Pin 2 Transmit Data (Out) Switch 
settable, Enhanced 
Pin 3 Receive Data (In) 
Pin 4 RXD (Serial In from Keyboard) 
Pin 5 Request to Send 
Pin 6 Clear to Send 
Pin 7 Signal Ground 
8 
1 


Aux Port 


Pin 1 Protective Ground 

Pin 2 Transmit Data (Qut) 

Pin 3 Receive Data (In) 

Pin 4 RAD (Serial-In from Keyboard) 


741-1740 


Page 10-10 


Pin 5 Request to Send 

Pin 6 Clear to Send 

Pin 7 Siqnal Ground 

Pin 8 Data Carrier Detect 
Pin 20 Data Terminal Ready 


Pins 9-19, 21-25 NOT Used 


At Power-On time, the DUART's 
internal registers are cleared by the 
Signal RESET. The CPU then 
addresses the DUART's internal reg- 
isters via Address Bus "ne AO-A3. 
The CPU then presents the informa- 
tion on the Data Bus (DQ-D7) of the 
DUART (i.e. BAUD RATE, Mode of 
Duplex, Transrnission type, etc.) and 
the DUART will write this information 
into the internal registers. Note tnat 
the baud rate can be changed by the 
CPU (via software) at anytime the 
DUART is not BUSY (polling). A 3.6 
MHz clock is used for the DUART's 
internal baud rate generators. The 
+9 volts presented to pin 40 of the 
DUART provides all necessary voltage 
requirements. 


Attribute Generator 


There is 8K of address space 
reserved for Attribute Memory and 
determination of which screen display 
attributes are used for each displayed 
character (i.e. Blink, Reverse Video, 
single Underscore, etc.}. The attri- 
bute and character memories are 
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mapped in exactly the same way. 
There is one attribute byte of mem- 
ory for each character byte. The 
Attribute Memory stores information 
which defines how the character 
appears on the CRIT. 


Transmtt Enhancement 


The Main Port is configured with a low 
impedance enhancement modification 
to permit communication over a maxi- 
mum of 2000 feet of cable. When 
enabled, the transmitted data signal 
iS enhanced through use of circuitry 
which takes +9 voit tnput, and 
amplifies it to 12 volt output for suffi- 
cient drive level useage with 2000 
feet of cable. 


Read Back Buffer 


Provides CPU access to the Charac- 
ter Generator Memory Data Bus for 
a read back of the video memory at 
any given moment. 


Power Supply PCB 


The 2110A Terminal is equipped with 
a Power Supply PCB which provides 
three regulated DC voltages (+24v, 
12v, +Ov}) to operate the Monitor, 
Keyboard, Monitor PCB, and Elec- 
tronics PCB. 
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Monitor/Monitor PCB 


The Monitor contains a 14 inch green- 
on-black CRT along with three PCB's 
which are: a Power Supply PCB, a 
Monitor PCB, and an Electronics 
PCB. The Monitor PCB processes 
video and synchronization signals it 
receives from the Electronics PCB. 
The CRT screen has a capacity of 25 
lines with BO characters per line for a 
total of 2CN() characters displayed. In 
addition, the CRT screen also has a 
Capacility of displaying 132 charac- 
ters per line for a total of 3300 char- 
acters. 


The Monitor PCB receives +24 Vdc 
from the Power Supply PCB, which 
directly supplies the high current hori- 
zontal deflection circuitry and the 
CRT filament. 


Input signals to the Monitor PCB 
include VIDEO, HORIZONTAL SYNC 
AND VERTICAL SYNC which are gen- 
erated on the Electronics PCB. 


The VIDEO input is applied to a push- 
pull stage which provides amplification 
and inversion of the incoming video 
signal. The amplified and inverted 
video drives the cathode of the 14- 
inch (diagonal) CRT. 


The Horizontal (HD) input is applied to 
the horizontal processor device, 
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which is followed by a driver and a 
horizontal output amplifier. The Hori- 
zontal Hold and Horizontal Center 
adjustments are inputs to the hori- 
zontal sync and deflection device. The 
horizontal processor device provides 
for a phase and frequency-stable hori- 
zontal deflection ramp, which is fed to 
the horizontal output stage. 


The horizontal output transistor 
feeds the horizontal deflection coils of 
the yoke with a sawtooth-type deflec- 
tion waveform. The current in the 
yoke windings develops an electro- 
magnetic field for deflection of the 
CRT electron beam in the horizontal 
direction. The Horizontal Width 
adjustment is part of the total hori- 
zontal deflection coil load. 


At horizontal retrace (flyback) time, 
the current field in the horizontal 
deflection coils of the yoke collapses, 
and the resultant energy is stepped 
up by tne flyback transformer. On the 
Secondary side of the flyback trans- 
former, there are separate windings 
which feed diode rectifiersand associ- 
ated voltaye divider circuits. Anode 
operating potential, focus (G3), G1 
and Ge voltages, are all derived from 
these rectifier and voltage divider cir- 
cults. 


The Vertical (VD) tnput is applied to 
the verical deflection circuitry. Vert 
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cal processing is performed wholly by 
a vertical processor device, which 
develops the final vertical sawtooth 
waveform that drives the vertical 
deflection coils of the yoke. Vertical 
Hold, Vertical Size and Vertical Lin- 
earity adjustments are all inputs to 
the Vertical Sync and deflection 
device. 
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Video Signal Input 


Vertical 
Section 


eee 


(VD) 
Vertical Sync 


Horizontal High Voltage 
section Power Supply 


Horizontal Sync 
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1 1 ~1 > Equipment 


Monitor Physical Dimensions: 
Height: 13.5 inches (34.2 cm.) 
Width: 15.25 inches (38.7 cm.) 
Depth: 15.0 inches (38.1 cm.) 
Monitor: 


Weight: 22 pounds (9.98 kgs. } 


Keyboard Physical Dimenstons: 


Height: 1.7 inches (4.3 cm.] 
Width: 18.3 inches (46.5 cm.) 
Depth: 7.8 inches (19.8 cm.) 


Keyboard: 

Weight: 4.5 pounds (2.0 kgs.) 
Input Power Requirements: 
120 vac, 60 Hz, 0.70 A. 
240 vac, 50 Hz, 0.35 A. 

29 Watts, 47.43 Volt/amps. 
No power-up current surge. 


Operating Voltage Range: 


90 vac to 1382 vac, +/- 0.5 Hz 
180 vac to 264 vac, +/- 0.9 Hz 


Operating Environment: 


Ambient Temperature: 32F. to 104F. 


(OC. to 40C.) 
Relative Humidity: 20% to 80% 
(non-condensing} 
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Storage Environment: 


Ambient Temperature: -40F.to 140F. 
(-40C.to 6OC.) 

Relative Humidity: 10% to 90% 
(non-condensing) 


CRT Characteristics: 


Diagonal size: 14 inch diagonal 
Display Capacity: 80/1382 column by 
29 lines 

Phosphor: P42 green on black back- 
ground 


Keyboard Characteristics: 


Keyboard: 105 Key with numeric 
keypad 

Characters: 256 in both 80 and 
132 line formats 

Character set: WISCII-| and 

32 graphics characters 

Character set attributes: Blink, high 
intensity, single/double underscore, 
reverse video and blank. 

special Function keys: 18 keys 


COMPANY CONFIDENTIAL 


1 1 47 Equipment 


Heat Disstpatton: Power Consumptton: 
eee BIU/HR 90 watts 
Communicatton Modes: Voltage Selection: 


Operational modes: On line full and 115/230 Vac switchable at rear of 
half duplex, (FOX, HDX A, AND HDX ~ monitor. 
B), and local mode. 
Power Factor: 
Transmission Rates: 


0.60 leading 
79, 110, 1384.5, 150, 300, 6O00, 
1200, 1800, 2000, 2400, 4800, Leakage Current: 
9600, 19200 Baud. 


(Grounding requirements} 
Character Format: .001 Ampere @ 120 vac 60 Hz 


Data transmission format can be 7 or 
8 data bits. Parity may be EVEN, 
ODD, MARK, SPACE, OR NONE. 
Stop Bits may be 1, 1.5, or 2 stop 
bits. 

Data Link Characteristics: 

62.5K Baud, Asynchronous 


Keyboard Interface Characteris- 
tics: 


4.2795 Mbps, Serial Asynchronous 
CPU: 


G6809E Microprocessor 
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1 e.1 Major Assemblies 


12.1.1 System Components 


Ve 


Description 


Part Number 


Item 


1 


105 


2110A Workstation 720 Keyboard, 


Key 


729-3335-US 


177-7458 


ad 


2110A Workstation Monitor, 14 Inch 
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